Using the surface tension energy put in dependence on the number of α-clusters in the core in a phenomenological model representing a nucleus as a core and a nuclear molecule on its surface leads to widening the number of isotopes to be described from the narrow strip of β-stability to the isotopes with N ≥ Z. The number of alpha-clusters in the molecule is obtained from the analysis of experimental binding energies and the specific density of the core binding energy ρ and the radii are calculated. It is shown that for the isotopes of one Z with growing A the number of alpha-clusters of the molecule decreases mostly to 3 and ρ increases to reach a saturation value within ρ = 2.5 ÷ 2.7 MeV/fm 3 at the β -stable isotopes, so the narrow strip of the binding energies of the β-stable isotopes with Z ≤ 84 is outlined by a function of one variable Z.
The formulas to calculate binding energies and radii
In the representation of a nucleus as a core and a nuclear molecule on the surface of the core the nuclear binding energies and the radii of β-stable isotopes are calculated [1] . The calculations are made in the framework of an α-cluster model based on pn-pair interactions with using isospin invariance of nuclear force [2, 3] . In the framework of the model some parameters like the binding energy and the energy of Coulomb repulsion between two nearby clusters had been found to be ǫ αα = 2.425 MeV and ǫ C αα = 1.925 MeV, so that the nuclear force energy is to be ǫ the energy of nuclear force of one α-cluster ǫ nuc α = ǫ α + ǫ C α = 29.060 MeV [3, 4] where ǫ α = E4 He = 28.296 MeV and ǫ C α = 0.764 MeV.
One of the main findings [3] of the phenomenological model is the formula for binding energy E of the symmetrical nuclei (N = Z, Z < 30) with the number of α -clusters N α = Z/2 E = N α ǫ α + 3(N α − 2)ǫ αα ,
for the odd Z 1 = Z + 1 nuclei the energy E 1 = E + 13.9 MeV. It is suggested that the number of short range links in a nucleus consisting of N α α-clusters is 3(N α − 2) and that the long range part of the Coulomb interactions must be compensated with the surface tension energy E st . Then with using isospin invariance of nuclear force the empirical values of the Coulomb energy, the energy of surface tension and the empirical values of the distance of the position of the last alpha-cluster R α in the system of the center of the masses of the remote N α − 4 α-clusters have been obtained [3] . From the analysis of these values the formulas for Coulomb radius R C = 1.869N
1/3
α fm (see (22) [3] ), for the radius of the position of the last α-cluster R α = 2.168(N α − 4)
fm (see (21) [2, 3] ) have been found. The Coulomb energy of the charge sphere of the radius R C is E C = 3/5Z 2 e 2 /R C , which after simplifying is 1.848(N α )
5/3
MeV [3] . The binding energy of the excess nn-pairs for the beta-stable nuclei E ∆N = Nnn 1 E inn (see (13 ) [3] ) where E inn is the binding energy of the i th nn-pair in the core. The nn-pairs fill out the free space in the core which appears due to the difference between the charge and the matter radii of an alpha-cluster. Thus, the binding energy of all β -stable nuclei with an accuracy in a few MeV is calculated as the sum E = E nuc + E st − E C + E ∆N where E nuc is the energy of nuclear force in short range links (see (7) [3] ).
There is a clear relation between the nuclei A(Z, N) and A 1 (Z 1 , N + 2) where α -clusters and with the same number of excess nn-pairs N nn = ∆N/2, where ∆N = N − Z. The peripheral molecule on the surface of the core consists of N ml α α -clusters for the even nucleus and of N ml α + 0.5 for the odd nucleus. In case of the nucleus A 1 (Z 1 , N + 2) one neutron is stuck to the single pn-pair. It has been taken into account [1] that the number of short range links in the core has to be 3(N 
where E N ml α and E N ml+0.5 α are the experimental binding energies of the nuclei with the total number of alpha-clusters equal to N ml α and N ml+0.5 α (for example E 3 = E12 C and E 3.5 = E15 N ), E C N ml α N core α is the energy of the Coulomb interaction between the peripheral molecule and the core
E core is the core binding energy
where the binding energy of excess nn-pairs E ∆N = Nnn 1 E inn was approximated (see (12) in [1] ) with the following formula in dependence on the number of excess nn-pairs N nn 
where
The original formula
) was proposed in Ref. [3] as an approximation function to the factorized sum of the square radii of N α −4 clusters for the nuclei with Z ≥ 30. The part (N α −4)
is changed here for (N core α ) 2/3 . In case when N ml α =4, eq. (7) and the original one coincide. So all the formulas are from [1] with one little change in the formula for the surface tension energy.
For the isotopes of the nuclei with Z, Z 1 ≤ 29 the binding energy of the α-clusters is known from the energy of the symmetrical nuclei with Z = N (1). So the binding energy for the isotopes is to be trivial E = Nǫ α + 3(N α − 2)ǫ αα + E ∆N . The energy can be written in the terms of core and a peripheral molecule (2) with E core = N core α
The energy E (2) for the cases almost does not depend on N 
For the odd nucleus A 1 (Z 1 , N + 2) to calculate E 1 one pn-pair is added to one of the molecules. Here
The value E core is calculated by (4) with
the total number of short links in the core does not depend on whether there is one or two molecules on the surface of the core.
The following formulas (9-12) have been proposed to estimate radii of the nuclei A(Z, N) on N α = Z/2 and the odd nuclei A 1 (Z 1 , N + 2) on N α + 0.5 [1, 2, 3] . The simplest one for Z, Z 1 ≥ 24 is the following
The core prevails in the cases, so the value r α is to be the charge radius of a core α-cluster. To define r α the empirical radii in [5] , Table IIIA, The charge radius for the nuclei with Z, Z 1 ≥ 6 can be estimated from adding the volumes of the charges of the core and the peripheral molecule [1]
where the radius of a peripheral alpha-cluster r4 He =1.71 fm. For the nuclei without core, i.e. with N α ≤ 5, N core α =0. Fitting the data of the Table IIIA [ Another way to calculate charge radii for the nuclei with Z, Z 1 ≥ 6 is the following [2] 
where the square core radius and the square distance of the position of the last α-cluster in the system of the center of mass of the core (for the Z, Z 1 ≤ 23 the empirical values R α are used, see (17) in [3] ) are added with their weights to be equal to the square radius of the nucleus weighed with N α . In the cases when N 
where r p/n =0.954 fm stands for the radius of the volume which is one nucleon's share in the volume of an α-cluster body, r n =0.796 fm is the radius of one neutron of a nn-pair. The deviation δ = 0.028 fm from fitting the data of the isotopes with Z ≥ 24 of Table IIIA [5] . For the experimental radii of the 147 isotopes with Z ≥ 6 of the table δ = 0.037 fm.
One should notice here that the radius of a core α -cluster 4 1/3 r p/n is not its mass radius. It rather defines the space which can't be occupied by excess neutrons, because there is some structure made of pn-pairs. The results of fitting experimental radii show that the charge radius of an α-cluster slowly changes with growing Z (otherwise δ would not depend of the group of data selected for fitting). So does the α-cluster's body radius.
The real mass radii of all nucleons considered as elementary bricks of a nucleus should be equal and they can not change, because the binding energies are too small in comparison with their masses. The well known formula R = r 0 A
1/3
of the liquid drop model with the fitted value r 0 =0.95 fm for the isotopes with Z ≥ 24 of the Table IIIA [5] gives the considerably bigger deviation δ = 0.067 fm and for 147 isotopes with Z ≥ 6 rms deviation is δ = 0.12 fm, which is considerably worse than those of the equations (9-12). This clearly shows that the distances between nucleons in a nucleus are not related to their mass radii.
The experimental data of the other isotopes with 60 ≤ Z, Z 1 ≤ 77 are presented in [5] in a separate table, Table IIIC, because they are treated as deformed ones. The radii for the isotopes calculated by (9-12) with the N ml α obtained in the analysis of experimental binding energies (see section 2) are in an agreement with the data in the table, although they are always less than the experimental radii on several hundredths of fm. The specific density of core binding energy is calculated as ρ = E core /(N core α v α ) where E core is (4) for the isotopes with Z, Z 1 ≥ 30, v α = 4/3πr 3 α at the charge radius of the core α -cluster r α = 1.595 fm taken from fitting the experimental radii by (9) and (11). The value ρ grows slowly with the number of excess neutrons and at β-stable isotopes it reaches a saturation value ρ ≈ 2.6 ± 0.1 MeV/fm 3 . For example, the β-stable isotopes with Z = 30, 60 and 80 have N ml = 3 and ρ = 2.48 ÷ 2.67 MeV/fm 3 , 2.53 ÷ 2.63 MeV/fm 3 and 2.47 ÷ 2.55 MeV/fm 3 correspondingly. Then the narrow strip of binding energies of β -stability is to be outlined by E (2) with E core = N core α v α ρ. With N ml α =3 (for Z, Z 1 ≤ 84) and ρ = 2.55 MeV/fm 3 the binding energy E (2) is a function of one variable N α (Z )
where N core α = N α − N ml α and R α = 2.168(N α − 4) 1/3 (for the Z ≤ 22 the empirical values R α are used, see (17) in [3] ). In Fig. 1 the graph of the function (13) is given in comparison with the experimental values of the lightest and the heaviest even Z beta-stable isotopes depicting the boundaries of β-stability.
The width of the strip is determined by the variation of ρ within 2.5 ÷ 2.7 MeV/fm 3 and by the number N core α
. The physical meaning of v α ρ=43.34 MeV is the core binding energy per one α -cluster. Then the number of excess neutrons of β -stability is defined by (5) and by the eq. E ∆N = 43.34N
As it was shown in [1] the binding energies of the excess nn-pairs in β-stable nuclei obey the eq. (5) with the accuracy in a few MeV. Therefore the energy E (2,8) with E ∆N (5) can be calculated only for those isotopes that have the excess neutrons inside the core, i.e. for the A ≤ A st where A st is the mass number of the heaviest β-stable isotope among those belonging to one Z. Examples are given in Table 1 (see Appendix) In accordance with the representation of a core as a liquid drop one can suggest that the excess nn-pairs concentrate inside the core near its surface due to the surface tension, so that the filling out the space inside the core goes from surface to center. The very first nn-pairs can be at the boundary of the core defined by core's charge radius. Therefore for the isotopes lighter than stable ones the equations (9-11) should predict the charge radii. For the β -stable isotopes and the heavier ones with the nn-pairs out of the core one should use (12) to estimate the nuclear size. Then the nuclear radii with growing A should first decrease with decreasing N ml α till the stable isotopes, which have approximately equal radii calculated by (9-12). For the heavier isotopes the radii slowly increase (12) with growing A because of the growing amount of nn-pairs on the surface of the core. Table 1 . Binding energies and radii of the isotopes with Z=30, 31, 80, 81. ∆N is the number of excess neutrons in the core. E exp is from [6] , E sep nn is the separation energy of the last nn-pair, N ml α is the number of alpha-clusters out of the core, R exp is from [5] . * indicates a β-stable nucleus 
